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FOREWORD 


The progress of Copeland, as well as that of 
refrigeration and air conditioning in general, has been 
greatly aided by good field service. Everyone at Copeland 
recognizes and appreciates the important contribution 
- of the service engineer upon whose talents we and all 
refrigeration equipment manufacturers depend to assure 
complete user satisfaction. 

This booklet covers in detail electrical service 
information on both Copelametic and Copelaweld motor 
compressors. It is designed to assist the service engineer 
to better understand the function of such items as motors, 
relays, starting capacitors, running capacitors and motor 
protectors. 
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SINGLE PHASE MOTORS i 

There are four basic types of single phase motors 
used in hermetic motor compressors: split phase, 
permanent split capacitor, capacitor start - induction 
run, and capacitor start - capacitor run. Schematic 
diagrams of each type are shown in Figures 1, 2, 3 and 4. 

A current relay is normally open when de-energized, 
and the coil is wound so that the contacts will close 
when starting current is being drawn by the motor, but 
will drop out when the current approaches normal full 
load conditions. Therefore, the current relay is closed 
only during the starting cycle. 

A potential relay is normally closed when de-energized, 
and the coil is designed to open the contacts only when 
sufficient voltage is generated by the start winding. Since 
the voltage or back-EMF generated by the start winding 
is proportional to the motor speed, the relay will open 
only when the motor has started and is approaching 
normal running speed. The illustrations show the 
schematic wiring with the. motor in operation so the 
potential relay is in the energized position. 


RUN CAPACITORS 

Run capacitors are continuously in the operating 
circuit, and are normally of the oil filled type. Because 
of the voltage generated in the motor start winding, the 
run capacitor has a voltage across its terminals greater 
than line voltage. 

The starting winding of a motor can be damaged by a 
shorted and grounded running capacitor. This damage 
usually can be avoided by proper connection of the 
running capacitor terminals. 

The terminal connected to the outer foil (nearest the 
can) is the one most likely to short to the can and be 


C 


START WINDING MAIN WINDING 


CURRENT 
RELAY 


Figure 1  @ LINE 


SPLIT PHASE MOTOR 


grounded in the event of a capacitor breakdown. It is 
identified and marked by most manufacturers of running 
capacitors. See Fig. 9. 

From the supply line on a typical 115 or 230 volt circuit, 
a 115 volt potential exists from the “К” terminal to 
ground through a possible short in the capacitor. (See 
wiring diagram Fig. 6.) However, from the “S” or start 
terminal, a much higher potential, possibly as high as 
400 volts, exists because of the EMF generated in the 
start winding. Therefore, the possibility of capacitor 
failure is much greater when the identified terminal is 
connected to the “S” or start terminal. 

THE IDENTIFIED TERMINAL SHOULD ALWAYS 
BE CONNECTED TO THE SUPPLY LINE, OR “R” 
TERMINAL, NEVER TO THE “S” TERMINAL. This 
applies to PSC as well as capacitor-start, capacitor-run 
motors. 


RUNNING 
CAPACITOR 


START WINDING MAIN WINDING 


Figure 2 
(Р50) c LINE 
PERMANENT SPLIT CAPACITOR MOTOR 


If connected in this manner, a shorted and grounded 
running-capacitor will result in a direct short to ground 
from the “R” terminal and will blow line fuse No. 1. 
The motor protector will protect the main winding from 
excessive temperature. 

If, however, the shorted and grounded terminal is 
connected to the start winding terminal “S”, current 
will flow from the supply line through the main winding 
and through the start winding to ground. Even though 
the protector may trip, current will continue to flow 
through the start winding to ground, resulting in a 
continuing temperature rise and failure of the starting 
winding. 
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Figure 3 
(CSR) : LINE 
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START CAPACITORS 

Start capacitors are designed for intermittent service 
only, and have a high MFD rating. Their construction 15 
of the electrolytic type in order to obtain the high 
capacity. 

All standard Copeland starting-capacitors are supplied 
with bleed-resistors securely attached and soldered to 
their terminals as shown in Fig. 7. 

The use of capacitors without these resistors probably 
will result in sticking relay contacts and/or erratic relay 
operation — especially where short cycling is likely to 
occur. 
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Figure 4 
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IF RUNNING CAPACITOR | T. LINE FUSES 
IS CONNECTED AS SHOWN | 
ABOVE, FUSE WILL BLOW THIS IS THE GROUND LINE 
IN CASE CAPACITOR ON 115 VOLT SUPPLY. 
BECOMES SHORTED AND 


GROUNDED. 
CAPACITOR-START, CAPACITOR-RUN MOTOR IS SHOWN. THE PSC МОТОВ 
IS THE SAAE BUT WITHOUT STARTING-CAPACITORS AND RELAY. 


CAPACITOR WIRING DIAGRAM 
Figure 6 


BLEED-RESISTOR 


STARTING CAPACITOR WITH BLEED-RESISTOR 
Figure 7 
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This is due to the starting capacitor discharging 
through the relay contacts as they close, following a 
very short running cycle. The resistor will permit the 
capacitor charge to bleed down at a much faster rate, 
preventing arcing and overheating of the relay contacts. 

The use of capacitors supplied by Copeland is 
recommended, but in case of an emergency exchange, a 
15,000-18,000 ohm, two watt resistor should be soldered 
across the terminals of each starting capacitor. Care 
should be taken to prevent their shorting to the case or 
other nearby metallic objects. 

If sticking contacts are encountered on any starting 
relay the first item to check is the starting capacitor 
resistors. If damaged, or not provided, install new 
resistors, and clean the relay contacts or replace the 
relay. 

Suitable resistors can be obtained from any radio parts 
wholesaler. 


CAPACITOR VOLTAGE 

The voltage rating of a capacitor indicates the nominal 
voltage at which it is designed to operate. Use of a 
capacitor at voltages below its rating will do no harm. 
Run capacitors must not be subjected to voltages 
exceeding 110% of the nominal rating, and start 
capacitors must not be subjected to voltages exceeding 
130% of the nominal rating. The voltage to which a 
capacitor is subjected is not line voltage, but is a much 
higher potential (often called electromotive force or back 
EMF) which is generated in the start winding. On a 
typical 230 volt motor, the generated voltage may be as 
high as 450 volts, and is determined by the start winding 
characteristics, the compressor speed, and the applied 
voltage. 


PARALLEL OR SERIES CAPACITOR CONNECTIONS 

Capacitors, either start or run, can be connected either 
in series or parallel to provide the desired characteristics 
if the voltage and MFD are properly selected. When two 
capacitors having the same МЕР rating are connected 
in series, the resulting total capacitance will be one half 
the rated capacitance of a single capacitor. The formula 
for determining capacitance (МЕР) when capacitors are 
connected in series is as follows: 


1 1 1 
MFD total MY MRD 5 МЕР оу 


| For example, if a 20 MFD and a 30 MFD capacitor 
— are connected in series, the resultant capacitance will 
be 


1 1 1 
MFD t = ΜΕΡΙ + MFD, 
bh ῊΝᾱ ИА чоное н: 
МЕР t B IER ανα 
bos MA -- Шы ан: жей чи 
МЕР t Жай. η... 
МЕР t = 12 МЕР 


The voltage rating of similar capacitors connected in 
series is equal to the sum of the voltage of the two 
capacitors. However, since the voltage across individual 
capacitors in series will vary with the rating of the 
capacitor, for emergency field replacements it is 
recommended that only capacitors of like voltage and 
capacitance be connected in series to avoid the possibility 
of damage due to voltage beyond the capacitor limits. 

When capacitors are connected in parallel, their MFD 
rating is equal to the sum of the individual ratings. The 
voltage rating is equal to the smallest rating of the 
individual capacitors. 
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It is possible to use any combination oÍ single, series, 
or parallel starting capacitors, with single or parallel 
running capacitors (running capacitors are seldom used 
in series). 


DUAL VOLTAGE THREE PHASE MOTORS 

Certain Copeland three phase motors are wound with 
two identical stator windings which are connected in 
parallel on 208 or 220 volt operation, and in series for 
440 /480 volt operation. Internal connections of this type 
of motor are shown in Figures 8 and 8А. 

These models have two separate windings with nine 
leads which must be connected correctly for the voltage 
of the power supply. If the windings are connected out 
of phase, or if the jumper bars are not positioned 
correctly, motor overheating and possible failure can 
occur. 


FUSES AND CIRCUIT BREAKERS 

On air conditioners having motor compressors with 
PSC motors, it is possible that nuisance tripping of 
household type circuit breakers may occur. PSC motors 
have very low starting torque, and if pressures are not 
equalized at start up, the motor may require several 
seconds to start and accelerate. 

This is most apt to occur where a short cycle of the 
compressor can be caused by the thermostat making 
contact prematurely due to shock or vibration. Typically 
this can occur where the thermostat is wall mounted 
and can be jarred by the slamming of a door. 

U.L. and most electrical inspection agencies now 
require that hermetic type refrigeration motor 
compressors must comply with the National Electric 
Code maximum fuse sizing requirement. This establishes 
the maximum fuse size at 225% of the motor full load 
current, and by definition the motor compressor 


Schematic wiring diagram showing the terminal posi- 
tions and phase relation. 
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Internal connection of the motor with terminal ‘jumpers 
positioned for 440/480 volt across-the-line start. | 


DUAL VOLTAGE MOTOR WINDINGS 
| Figure 8 
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Internal connection of the motor with terminal jumpers 
positioned for single contactor 208/220 volt across- 
the-line start. 
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Internol connection of the motor with terminal jumpers 
positioned for 208/220 volt across-the-line start with 
two contactors, or part-winding start. 


DUAL VOLTAGE MOTOR WINDINGS 
Figure 8A 


nameplate amperage is considered full load current, 
unless this rating is superseded by another on the unit 
nameplate. 

! since the motor protector may take up to 17 seconds 
to trip if the compressor fails to start, it is probable that 
a standard type fuse or circuit breaker sized on the 
basis of 225%, of full load current may break the circuit 
prior to the compressor protector trip, since locked rotor 
current of the motor may be from 400% to 500% of 
nameplate amperage. 

To avoid nuisance tripping, Copeland recommends that 
air conditioners with PSC motors be installed with branch 
circuit fuses or circuit breakers sized as closely as 
possible to the 225% maximum limitation, the fuse or 
circuit breaker to be of the time delay type with a 
capability of withstanding motor locked rotor current 
for a minimum of 17 seconds. 


| MEASURING MOTOR TEMPERATURES 
BY RESISTANCE 

During engineering development or in attempting to 
evaluate the ability of a compressor motor to operate 
under severe conditions, it is often desirable to measure 
"motor temperatures under extreme conditions. In the 
laboratory during compressor development, temperature 
measurements of this type are made by means of 
thermocouples installed in the motor windings, with the 
leads brought out through gasketed surfaces. 

In evaluating a production compressor in a system, 
thermocouple readings are not usually feasible, and the 
only means of checking motor temperatures is by 
hacking resistance values. 

The resistance through the motor windings varies in a 
кей ratio to a change in temperature. By establishing 
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a base resistance value at a given base temperature, 
normally room temperature after storage for a prolonged 
period without operation, any change in the temperature 
of the motor windings can be calculated by determining 
the change in winding resistance. The resistance method, 
since it reads the overall resistance of the winding, is an 
average reading, and does not accurately reflect the 
temperature that might exist at hot spots. In some cases 
there may be hot spots that can reach temperatures of 
40°F. or more above the average reading, so resistance 
readings must be evaluated very conservatively. 

Motors may be wound with either copper or aluminum 
wire, and it is necessary to know the motor construction 
since the resistance change varies depending on the 
type of wire. The basic formula for calculating winding 
temperature is as follows: 


> (К/К) (Т.%К) - K 

Th = Temperature hot 

T. = Temperature cold 

Кр = Resistance hot, ohms 

R pire Resistance cold, ohms 

K copper = 390.1 for °F, 234.5 for °C 


K aluminum = 365.8 for °F, 221.0 for °C 


APPLICATION RANGE 
DESCRIPTION 
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COPELAND CORPORATION. SIDNEY OHIO 45365 


COMPRESSOR MOTOR TYPE 


MOTOR TYPE 


PERM. SPLIT CAP. - CAP. START, CAP. RUN (1 0) 
THREE PHASE - (EXCEPT CODE E) 


TWO PHASE - (ALL) 


COMP. MOTOR RATING 
NOMINAL 


COMPRESSOR MOTOR PROTECTION 


TYPE PROTECTION 


ーー EXTERNAL INHERENT PROTECTION - ONE PROTECTOR (ΦΕΙΡ)........ А i 
ARMATA ДАУА (LINE BREAK) USE WITH CONTACTOR (SINGLE OR THREE | 
ош РНАЅЕ) | 


ҮГИ EXTERNAL THERMAL: PROTECTION, 2 ολ DA ro B 
ee NS USE WITH STARTER AND HEATER ELEMENT (THREE PHASE) 


COMBINATION - PROTECTOR AND STARTING RELAY ............. |. E 
SINGLE PHASE (KELVINATOR TYPE MODELS) 


E NATIVA s INTERNAL INHERENT PROTECTION - ONE PROTECTOR (11Р) lios 
AUR USE WITH CONTACTOR (SINGLE OR THREE PHASE) | 

Қалау INTERNAL THERMOSTAT (s); AND EXT. SUPPLEMENTARY ........|.. H 
PROTECTOR (s) МТ'О. ON COMPRESSOR. (TWO FOR 36, ONE 
FOR 1 f). USE WITH CONTACTOR 


ーー INTERNAL INHERENT PROTECTION (PILOT DUTY) Ld, КЖ 
ON USE WITH CONTACTOR 


Et aN ) INTERNAL THERMOSTAT (s); AND THREE EXT, SUPPLEMENTARY し" 


PROTECTORS MT'D. ON COMPRESSOR. 


USE WITH CONTACTOR 


INTERNAL THERMAL PROTECTORS - ANTICIPATING ΤΥΡΙ ҮН м 
(PILOT DUTY). USE WITH CONTACTOR (G.E. THERMOTECTORS) 


ett nnn INTERNAL INHERENT PROTECTION (LINE BREAK) 
RU s ερήμην PLUS INTERNAL PILOT DUTY THERMOSTAT 
CU rU E USE WITH CONTACTOR | 


INTERNAL THERMAL PROTECTORS - ELECTRONIC SENSORS; 
AND CONTROL MODULE EXTERNAL. USE WITH CONTACTOR 


* THERMALLY PROTECTED MARKED ON COMPRESSOR NAMEPLATE. 


Í 
! 
| 
| 
І 


COPELAWELD° COMPRESSOR MODEL NUMBER NOMENCLATURE 


PRODUCT VARIATIONS 


NUMBER WILL BE ASSIGNED AS FOLLOWS 


NUMBER 001 THROUGH 199 ARE 
RESERVED FOR SUB B/M NUMBERS 


NUMBER 200 INDICATES A STANDARD 
COMPRESSOR B/M AND MODEL NO 


NUMBERS -201 AND LARGER WILL BE 
ASSIGNED FOR ALL OTHER VARIATIONS 
OF A GIVEN MODEL. 


ELECTRICAL CODES 


60 Hz. "50 HZ. 


(Typical) 
115-1 100-1 A 
230-1 200-1 B 
208/230-3 200/220-3 С 
460-3 380/400-3 D 
575-3 500-3 Е 
= 115-1 F 
-- 230-1 С 
208-1 200-1 н 
-- 208/230-1 [ 
265-1 220/240-1 J 
208/230/460-3 200/400-3 K 
-- 210/240/380-3 L 
ー 380/420-3 M 
230/460-3 200/400-3 N 
ALL О.С. RATINGS O 
, 200/380-3 P 
200/240.3 R 
220.1 S 
200-1 T 
200-3 U 
208/230-1 2001. V 
200/220-3 W 
MISCELLANEOUS A.C. RATINGS x 
500-3 inf 
220/240-1 z 
200-1 200-1 3 
100-1 100-1 4 


*NOTE: When applicable, specific 50 
Hz ratings (not necessarily 
identical to typical shown 
above) will be shown as 
alternate on 60 Hz rated 
models. 
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COPELAMETIC COMPRESSOR MODEL TYPE 


PRODUCT VARIATIONS 


AIR-COOLED REFRIGERANT=COOLED WATER=COOLED 


NumBERS WILL BE ASSIGNED AS FOLLOWS? 


DESCRIPTION ODE DESCRIPTION Coot DESCRIPTION Sranr (1 Ж: лусу иб NuwBERS -ОО! THROUGH -Ι99 ARE 
R START CUS. ate АУЫ. RESERVED FOR SuB-B/M NuwBERS。 
Sto. AiR Όοοιεο R = Sro, Reraia, COOLED W = Ότο, WATER Όοοιεῦ S 
ExTENDED SHAFT J = ExTENDEO Swart ο UE NuwBER -200 INOICATES a STANDARD 
Low Tongue = бле, Start, Ino, Run (1 2), ,... X CovPRESSOR AND COMPONENT PARTS 
Penu, SPLIT Car, = Car. Start, Car. Run (1 f), . P В/М ano Mover Νο. 
Two SraGe TANOEM STYLE MODELS ΗΝ з NUMBERS -201 ANO LARGER WILL BE 
D ASSIGNED FOR ALL OTHER VARIATIONS 
CooE DESCRIPTION INDICATEO BY THE DIGIT OF A GIVEN MODEL, 
REPRESENTING THE COMP, E 
Sto. Two Stace MODEL SERIES CONNECTED F 


IN TANDEM WITH A COMP. 
OF THE MODEL SERIES 
INDICATED BY THE FIRST 


ТОН PROTECTION 


COMPRESSOR COMPRESSOR MI ELECTRICAL CODES 


60 Hz. #50 Hz. 


NOMINAL (H.P. Cove 


FAMILY SERIES 


Type P 
Hd ος wd 0008 ЕЕ соч (TYPiCAL) 
EITHER A NUMBER OR A LETTER 1/8 И йды. 5615 EXTERNAL INHERENT PROTECTION|- One Protector (SEIP). . A + 115-1 100-1 А 
ESTABLISHED FOR EACH PRODUCT 1/6 SR аран 0017 (Line Break) Use with Contactor (SiNGLE OR THREE PHASE) 230-1 200-1 B 
MODEL. MO NOE S E 208/230- 200/220- 
Yu Ou e aT taq 0025 EXTERNAL THERMAL PROTECTION оаа а d ? куар : 
1/ Ж УШЛА Use with STARTER ANO HEATER ELEuENT (THREE ΡΗΑΦΕ) 575-3 500-3 E 
DISPLACEMENT AND VALVE PLATE iub ur DOCE -- 115-1 F 
—— 5, FTT Ж Жу 0075 INTERNAL THERMOSTAT (S); ANDIExTERNAL Амв, C'PENSATED , D b 230-1 G 
A LETTER ONLY, ARBITRARILY ik eapite ed Protector (s) ano Contactor ASSEMBLY。 Мт!о, REMOTE b id 
ASSIGNED FOR EACH DIFFERENT ! ・・・・・ 0100 208-1 42 | H 
A M -- 250- 
DISPLACEMENT-VALVE PLATE Ur yu baia: 5122 INTERNAL INHERENT PROTECTION|- One Ряотестоя (ТІР). . . F s 265-1 edi de i 
COMBINATION WITHIN ANY με こう / も a 0175 Use WITH CONTACTOR (SINGLE ok THREE PHASE) 5067250746023 200/400- K 
FAMILY SERIES (Όοιυνν | ЖОҒА ЫТАЙ on : oh 
2/2. hoo oda 0250 EXTERNAL INHERENT PROTECTION|- Two Pnorgcroms (ΕΙΡ) . . G ЖИ 0/ 2 2 i 
2-3/」 ea ae 0275 Use wiTH CONTACTOR WT'D.ON Compressor (THREE PHase) 230/460-3 200/}00-3 N 
ο 5 0250 INTERNAL THERMOSTAT (8); АМО Ехт, SUPPLEMENTARY +s 。 。 ο Н Ж TE 200/380- ぅ 
A NUMBER ASSIGNED TO INDICATE は * οἶδο Protector (5) мт!о, ON Compressor. (Two For 3 fj, One d 200/21,0-5 R 
MAJOR VARIATIONS WITHIN ANY 5 ᾽ ë s ЕЯ 0500 For | f. Use with CONTACTOR са 220-1 S 
ONE FAMILY SERIES, qoM уш 
ο. (0760). στο INTERNAL INHERENT Ρηοτεοτιον!(Ριιοτ Duty) 。 s s « «© . « КФ 200-% hci i 
9 FE CP 0900 USE мітн CONTACTOR | 208/230-1 200-1 Y 
ιο  . (1010). 1000 d 200/220-2 w 
INTERNAL THERMOSTAT (5); AND THREE ΕΧΤ. SUPPLEMENTARY 』 ン 
іе μα άν ate PROTECTORS mT'O, ON Compress R, Use wiTH CONTACTOR eraser niente: ohne түмен e 
20 ° ο ө «ο е 2000 T 20/21,0- 1 2 
25 の 人 2500 INTERNAL THERMAL PROTECTORS ANTICUPATING TYPE ο... 
30 ° к. 2000 (Pitot Duty), Use with Contactor (G.E. THERMOTECTOR ) #NOTE: WHEN APPLICABLE, SPECIFIC 50 
ὃς di е í HZ RATINGS (NOT NECESSARILY 
0 000 INTERNAL THERMAL PROTECTORS ELECTRONIC Sensors; ...S *# IDENTICAL TO TYPICAL SHOWN 
EO тие ae 5000 AND CONTROL MODULE EXTERNAL。| USE WITH CONTACTOR ABOVE) WILL BE SHOWN AS AL- 
B Uu 9006 | TERNATE ON 60 Hz татее wopecs. 
ΟΛ, STHERMALLY PROTECTED MARKED ON COMPRESSOR NAMEPLATE,» 
75 - . . LJ ° 7500 
ο chou тауа No ri) 
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SERIES ТҮРЕ # 


DESCRIPTION 


R-502 


。 STANDARD 。 。 


。 2ND STANDARD REFRIGERANT COOLING 


。 5R0 STANDARD ТҮРЕ oF COOLING Cove 


ETC TL ray Oe 396) 9 w^ N 


。 NON-STANDARD 


WATER & AiR Сомв. . 
(SpEciAu) 


+ Basic COMPONENT COMBINATIONS 
(Compressor, RECEIVER, 
ConDENSER, Base) 


C 
No CoNDOENSER . . „ N 
W 


WATER 。 : 


CONDENSING UNIT 


COND. UNIT RATING 


MoOEL SERIES NOMINAL 


H.P, 


A SYMBOL THAT IDENTIFIES 


CONDENSING UNIT 


Cove 


THE MoDEL SERIES. ЛИЕ ьа σος 
Саа дуз QO TO 

КОК ον 0009 

APPLICATION ΤΕΝΡ. 1/6 ат N LOB f d 

IS TU dvo MS 

TEMP. RANGE 1/ e * 9 9 » 0025 
Үл V a e s. WEB 

уан TEm@E MATURE ο s а * ^ s MUN TE «ον S o 
Ц5ОҒ wax.; OOF мім. SR . 44-9 ΡΣ 
| ee YE TE OD 

MEDIUM ТЕРЕ ИЕ S ο ο ЛӨК" б V... MERO 
25°F maxes -5ОҒ μιν, ο ον. BOO 
Sethe νε ου 

Low TEMPERATURE 2. 。 » ο ο о ο » ο 202 САМАЙ) 
ООР мах.; -ЦСОҒ, мім. Of! da v»; ЖӘ 
Е ° . . 9 0 00 

ExTRA Low TEMPERATURE o 。 。 e «© ο 5 коонго а i 
-209F MAX, у -looF MIN, 6 e ° oè o 0600 
Те: с ооо ТБО 

Two STAeE e Р Ж Өл S NE IO “М ТЕ ТЫ. WE I000 
ООР мах.; -loor' мїм, 15 eee Ro NM 
20 5. MENU 

Two STAGE (Ex TRA Low) оо о о ο ο 25 ΓΚ ОМ EE LE Ж 2500. 
-30°F MAX, 5 -80°F MIN, (0 “БЕ ТИ ДИ ОЕ, 000 
"AUN MM 000 

ο a 29900 

PE ae ΠΡ 

° ° ° ° ° | 100 


PRODUCT VARIATIONS 


COMPRESSOR MOTOR TYPE 


Compressor Motor ТҮРЕ 


CAPACITOR Run = Capacitor Start (| Ё), 


Βεμοτε SrytE Units Ж Serr Όονταινεο STYLE 


ELIGIBLE FOR UL ano CSA 
ELIGIBLE ror CSA Ому 


001 τηπυ 099. 
100 THRU 299. 


Impuction Run = Capacitor Start (| Ø). 
56 500 THRU 599. 


SpLir PHASE - Ίνουοτιον SranT & Вин (1 Ø). Мот ELIGIBLE FOR EITHER 
| UL ол CSA 

Low Torque - CAP, Start, Ino. Run (1 6). ,.. 

PERM. бекіт САР. - САР. Start, CAP, Run (I Ø). 

THREE РнАЗЕ Ёё у ο 9 ο ο 9.9 8. ТТТ | 


Two i - (Aur). ° ο 5 Ὁ Ὁ ο Στ... 


Direct Current ° ° ° e 9 ο ο ο ο ὁ 95 ΠΝ 


] 
Τηπεε Phase - 6 Leao Motors ONLY (Εχοερτ ©75\,). 


COMPRESSOR MOTOR PROTECTION 


Tree PROTECTION 


N 
ἔχτεπναι INHERENT Protection - One Ρηοτεοτοη (SEIP) 。 。 


115-1 n dd 

[ινε BREAK) USE WiTH Contactor (SINGLE OR THREE PHASE) Fere eh 
2 230- ‘an 

QU THERMAL PROTECTION 。 。 。 Ας at. 8 ο. 2 27 
Use witH STARTER ANO HEATER ELEMENT (THREE Puase ) 575-5 ДУ 
INTERNAL THERMOSTAT (S); AND EXTERNAL AmB. C'PENSATED зв an 
Protector (s) ano Contactor ASSEMBLY。 Мт!0. REMOTE 208-1 2 
| 
GOMBINATION - PROTECTOR AND STARTING RELAY α 。。。 ο ο 208/23051 


SiNeLE PuASE (KELVINATOR ТҮРЕ MoDELS ) 


2687230/460- KRU 


INTERNAL INHERENT PROTECTION - ONE Protector (IIP) .. F # Күз: ч ркы 
Use WITH CONTACTOR (SINGLE OR THREE Phase) 230/1,60-3 E “2 
ÉxTERNAL INHERENT PROTECTION - Two Protectors (ΕΙΡ) 。 。 G | ο D.C. ο. 

' 
Use WITH CONTACTOR MT'D, ON CoMPRESSOR (THREE Рна5Е) e 200/210-3 
INTERNAL THERMOSTAT (5); AND Ext, SUPPLEMENTARY 。 。 AMA. dL, -- 220-1 
Protector (s) мт'о, oN Compressor. (Two For 2 Ø, ONE | -- 20C-1 
For 1 f). Use мітн CONTACTOR | κα i -- 
MAGNETIC ACROSS-THE-LINE STARTER , + + + * © © © * * ng J| ? 200/220-3 
(Bert DRivE Unit MopEus ONLY) | MISCELLANEOUS А.С. RATINGS 
INTERNAL INHERENT PRoTEcTioN (Ριιοτ Duty) . . + + + + + Кж -- 320; 0-1! 


Use wiTH CONTACTOR 


INTERNAL THERMOSTAT (S); AND THREE Ext, SUPPLEMENTARY , L # 
PROTECTORS мт!0, ON COMPRESSOR., USE WiTH CONTACTOR | 


INTERNAL THERMAL PROTECTORS =- ANTICIPATING TYPE 。 。 。 ù 
(Pitot Duty). Use with Contactor (G.E, THERMOTECTOR ) 


INTERNAL THERMAL PROTECTORS =- ELECTRONIC SENSORS; 。 。 ο 
AND CONTROL MODULE EXTERNAL。 USE WITH CONTACTOR,» 


#THERMALLY PROTECTED MARKED ON COMPRESSOR NAMEPLATE。 


N<<XBE<cCHYDVOZ r” x C. — то n rn Q O Ф» 
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POTENTIAL RELAY NOMENCLATURE 

Both General Electric and RBM have somewhat 
complicated numbering systems for potential relays, of 
necessity since there are so many different features to 
be described. Without a complete catalog, the numerical 
designations are not self-explanatory, but a basic 
understanding of the nomenclature is helpful in 
identifying potential replacements in an emergency 
situation. 


RBM NUMBERING SYSTEM 
A typical RBM potential relay number is as follows: 
128146-1653DK 


128 1446 -16 5 3 D K 
| "Li Customer marking 
Coil Setting 
Mounting Position 
Coil Rating 
Base Arrangement 
Pole Form 


Type of Mounting 
Potential Relay 


G.E. NUMBERING SYSTEM 
A typical G.E. potential relay number is as follows: 
JARR3CT6D5 


SARR3 CT 6 D 5 

| (сы, Mounting Position 
Electrical Specifications 
Coil Rating 


Mounting Bracket & 
Terminal Connection 


Type of Relay 


ELECTRICAL DATA AND COMPONENTS 

The electrical data is listed as an aid to the serviceman 
in determining compressor characteristics. 

Due to recent changes in U.L. requirements based on 
the National Electric Code, the terms nameplate 
amperage and full load amps are now being replaced by 
the term ‘‘rated load amps’’. The value shown on the 
compressor nameplate is complicated by the fact that 
while a normal operating amperage draw can be 
determined on a complete system by test, a compressor 
could really have an infinite number of operating 
conditions depending on its application. 

In order to provide a uniform basis for nameplate 
values, Copeland will establish “rated load amp” values 
for each compressor arbitrarily on the basis of 71% of 
the maximum continuous current allowed by the motor 
protection system. This will allow the compressor motor 
to draw 140% of the rated load amp value prior to the 
protector tripping. 

Rated load amp value will be marked on Copelametic 
compressor nameplates unless otherwise specified by 
an equipment manufacturer, but in line with general 
industry practice, no rated load amp value will be marked 
on Copelaweld nameplates. 

Since one motor design may be used in a number of 


. different compressor models using different refrigerants 


for different operating ranges, the rated load amp value 
shown in the handbook may vary from the value marked 
on individual compressor nameplates. The handbook 
value is usually selected as the highest nameplate value 
used for a given motor, so it is always a conservative 
value that may be safely used in the event exact 
nameplate values are not known. 
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18. WIRING DIAGRAMS 

The wiring diagram index lists motor-compressors by 
model designation and horsepower, against an Electrical 
Characteristics Code. (Third group of letters in Model 
No.) 

These diagrams represent typical wiring of the 
motor-compressors listed but are not necessarily 
identical to the diagram in the terminal box. 

Several single phase wiring diagrams show a choice 
of capacitor arrangements such as two start with one 
run, two start with two run, and various series and 
parallel combinations. The combinations are all possible 
but the most commonly used arrangement is the one 
shown as connected immediately below the relay. 


. INDEX TO ELECTRICAL WIRING DIAGRAMS 
|... COPELAWELD 2 POLE MOTOR-COMPRESSOR 


WIRING DIAGRAMS 


| Motor- 


К Compressor Electrical Characteristics 
n 


Current Relay 


573 1522 

1520 | 1521 1522 | 0607 

1520 | 1521 0607 
529 


633 


iN 
_*мау be any letter dcpending оп electrical characteristics. 


COPELAMETIC WIRING DIAGRAMS 


 Motor- 


Compressor Electrical Characteristics 


TFC| TFD 
TFE 


1064 | 1063 
1064 | 1063 
1064 | 1063 


504 


*May be any letter depending on electrical characteristics. 


COPELAMETIC WIRING DIAGRAMS 


Motor- 


Compressor Electrical Characteristics 


TMK|TDE| TSK | TSK | TSE | TSE 
115У. |230У. |115У. . 
610 | 608 | 615 
618 | 616 | 636 
FSM 
FSR | FSM |FSR | EML | 
115У. |230V. |230У. 


zes jp ee op MI | 


4R,6R,-2500,3500,4000 
4R,6R-0750,1000,1500, 
2000,3000 
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TRANSFORMER 


FIELD 
CONNECTION 


QIL | OIL " 
PROTECTIQN PROTECTION 
CONTROL | 


CONTRÓ 


PROTECTORS 
(MANUAL RESET) | 


PROTECTORS 
(MANUAL RES 

CONTROL 

ee CONTROL 


(の 


COMPRESSOR HALF 


(2 250 v. 


INTERNAL 
THERMOSTATS * ly 


THERMOSTATS 
TO OIL CONTROL (L) 


PROTECTORS TO OIL CONTROL (L) 
(MANUAL RESE T) PROTECTORS _ 
(MANUAL RESET) 
TO CONTROL 
TO MOTOR THERMOSTATS TO CONTROL Th ΙΤΊΖ (|ТІЗ 
N THREE Cee PROTECTORS oot ERE TOR αλα οὓς. 
H THREE- PROTECTION | MP 
ҮНЕМ TAREE-LES PROTECTION 5 EMPLOYED . | EENLTHREE-LEG PROTEC TION IS EMPLOYED 
550/600 VOLT 


950/600 VOLT 
PART WINDING START ACROSS THE LINE 


(USE ALSO FOR 500 VOLT 50 CY.) (USE ALSO FOR SOOVOLT 50 CY.) 


WIRING ARRANGEMENT FOR *CAPACIT Y WHEN REQUIRED: * CAPACITY CONTROL VALVE(S) 
CONTROL VALVE (S)(SUNLOADING VALVE), — (FUNLOADING VALVE) FAN(S),DESUPE RHE ATING 
FANGSqDESUPERHFATING SOLENOID S0LENOID VALVE , HAVING VOLTAGE DIFFERENT 
VALVE WHEN REQUIRED:L EADS ARE THAN LINE VOLTAGE ~ CONNECT THRU А 
POLARITY A LOAD SBE OP CONTAC TON! SUTELE TRANSFORMER 

IN STARTER PANEL. FANGS), WALVEIS) コ | に CONNECT TO POWER 


TERMINALS OF DIFFERENT 
FAN(S) DESUPERHE ATING ETC LEADS POLARITY AT LOAD SIDE 


OF CONTAC TOR. 


*MAY BE FIELD CONNECTED TO SEPARATE 
VOLTAGE SOURCE. 


052-0351-00 -3 


Wiring Diagram 


L3 FIELD CONNECTION TO 
С) TERMINALS 1112413, 


CONTACTORS 


PROTECTORS 
(MANUAL RESET) 


CONTROL 


— 


COMPRESSOR HAL 
WINDING FLA IS V2 
OF COMPRESSOR 
NAMEPLATE FLA 


IN 
THERMOSTATS 


TO OIL CONTROL (L) 


PROTECTORS 
(MANUAL RESET) 


TO CONTROL 


TO MOTOR THERMOSTATS 


PROTECTOR WIRING ARRANGEMENT 
WHEN THREE-LEG PROTECTION I$ EMPLOYEO 


950/600 VOLT ACROSS THE LINE 
START-USING TWO CONTACTORS 


(USE ALSO FOR 500 VOLT 50 CY) 


THE MOTOR THERMOSTATS CONNECTED TO THE TWO SMALLTERMINALS ARE FOR CONTROL 


CIRCUIT ONLY--RESISTANCE OF THIS CIRCUITIS — 1 11 11 OHMS £ 5%, | ! 
CONTROL VOLTAGE AC.AMPERES MAXIMUM FUSE AMPS. 
24* 4.0 5 
10% 5-0 4 
220 1-5 


2 
ABOVE 250V. STEPDOWN TRANSFORMER MUST BE USED. 
ΑΝΑΝ ΑΒΙΕ UPON SPECIAL REQUEST 


WARRANTY IS VOIDED IF PROTECTORS OR FUSES OTHER THAN THOSE APPROVED BY 
COPELAND ARE USED. 

A BLOWN FUSE OR TRIPPED PROTECTOR INDICATES EITHER A SHORT;GROUND OR 
OVERLOAD --WHICH MUST BE FOUND AND CORRECTED BEFORE REPLACING FUSE 
OR STARTING MOTOR. 


No. 351 | 
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WIRING ARRANGEMENT FOR *CAPACITY 
CONTROL VALVE 6) ("UNLOADING VALVE), 


FAN(S) UPER AT 
ΓΦ: —9H : MAGNETIC COIL ! | ΚΝ ` 
| CONTACTOR вох, | 1%. το ΤΙ 
YN | ! 1 


ped UR es SIUS Lo | * 


W: ンジ BROWN q— і 


PROTECTORS 


* MAY ΕΙ CONNECTED το 
SEPARATE VOLTAGE SOURCE. 


PROTECTOR WIRING ARR MENT 
THREE- TECTION IS EMPLOYED 


TO FUSE 


COMPRESSOR 


THERMOSTAT TERMINAL BOX 
, (TWO-LEG PROTECTION SHOWN) 


ARTING MOTOR, 


THE MOTOR THERMOSTATS CONNECTED ΤΟ THE TWO SKALL TERMINALS ARE FOR CONTROL CIRCUIT ONLY -- 
RESISTANCE OF THIS CIRCUIT IS OHMS 25%, 


CONTROL VCLTAGE A.C. AMPERES MAXIMUM FUSE AMPS 


21% 4.0 2 
9 2.0 


220 Ж 2 


% AVAILABLE UPON SPECIAL REQUEST 052 -0503-00 


Wiring Diagram No. 503 
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WIRING ARRANGEMENT FOR ” CAPACITY 
OIL PRESSURE FIELD CONNECTION | CONTROL VALVE) UNLOADING VALVE), FAN, 
N AT TLI、L2'&LS DESUPERHEATING SOLENOID VALVE, WHEN 
ON CONTACTOR REQUIRE D, LEADS ARE CONNECTED TO POwER 


' TERMINALS OF DIFFERENT POLARITY AT 


LOAD SIDE OF CONTACTOR IN CONTACTOR 
BOX OR COMPRESSOR TERMINAL BOX. 


FAN (S) DESU PE RHEATING 


ç o. ge 
トー イ 


TS | WHEN REQUIRED; *CAPACITY CONTROL VALVES) 
CONTACTOR BOX : (UNLOADING VALVE), РАМ), DESUPERHEATIN 
"T ! NOID VALVE, HAVING VOLTAGE DIFFERENT 
|; — >= THAN LINF VOLTQGE —LEADS ARE CONNECTED 
M | THRU А SUITABLE TRAN à 


BROWN ^ i ΠΡΙΝ. τ; CONNECTED TO POwER 


è FAN(S), VALVE(S) TERMINALS OF DIFFERENT 
PROTECTORS- gi ack ETC. LEADS POLARITY AT LOAD SIDE 
OF CONTACTOR. 
PROTECTOR WIRING ARRANGEMENT 


* TED T PARATE 
WHEN THREE-LEG PROTECTION IS EMPLOYED адаа ΜΗ 5 


ТО FUSE Ё 


TO CONTROL 


9 


ee с n 
==. 
О) мах. 
AV 


| | 
fone ocu 
ж 
У) 250 V. 


COMPRESSOR N 


TERMINAL BOX 
(TWO-LEG PROTEC TION SHOWN) 


WARRANTY IS VOIDEO IF PROTECTORS OR FUSES OTHER THAN APPROVED BY COPELANO ARE USED. A 


THE MOTOR THERMOSTATS CONNECTED TO THE TWO SMALL TERMINALS ARE FOR CONTROL CIRCUIT ONLY -- 


RESISTANCE OF THIS CIRCUIT IS OHMS 25%. 


CONTROL VOLTAGE A.C. AMPERES 
aye - .0 > 
110 «О ц 
220 “5 2 
% AVAILABLE UPON SPECIAL REQUEST 


MAXIMUM FUSE AMPS 


052- 0504-00 


Wiring Diagram No. 504 
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TERMINAL BOX 


TERMINAL 
BOARD 


kit ο [TO CONTROLLER 
MOTOR ү pj (LINE DUTY) Mi 
Qu vasta iii i ls 
N | | pes 
PROTECTOR 
PD d ure 
Wert 
| i ; BLACK 
ШИ nas 


TRACER (3) LEADS 


TRI WIRING ARRG'T. WHEN FAN OR FANS REQ'D. 
CONNECT LEADS TO DESIGNATED TERMINALS 
(9 ОМ TERMINAL BOARD. | 


052- 0513-00 


Wiring Diagram No. 513 


TERMINAL BOX . 


. TERMINAL BOARD 


— tt малаена» 
ӘДЕ ІІ, STARTE R 
BITES NN 


WIRING ARRG'T. WHEN FAN OR FANS REGD. 
CONNECT LEACS TO DESIGNATED TERMINALS 
AT STARTER. 
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TERMINAL BOX _ 
ューー | Το CONTROLLER 
Ç (LINE DUTY) 
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RE 
P P. 
2768 


| 
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WITH BLACKITRACER _ 


рез 
Ke 


E 
[ΒΓ 
| | 


— 
CA 
E 
m 
» 
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、 Д WIRING ARRGT WHEN FAN OR FANS REGO. 
CONNECT LEADS TO DESIGNATED TERMINALS 

τ 
5 


052-0517- ОО 
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SAMP FUSES CONTROL CIRCUIT STEP 


(WHEN REQ'D.) ! I DOWN TRANSFORMER 


NAMEPLATE F.L.A. 
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OF COMPRESSOR 
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š 
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О 
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ш 
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| CONTROL 
INTERNAL ае. мро ο τω, CONTROL 
THERMAL PROTECTORS | 53 = гд THERMAL | | 250“ мах. 


208/240 VOLT πο πα ώς Z, 
PART WINDING START 440/480 VOLT 


(USE ALSO FOR 200V. 50CY) ACROSS THE LINE 
(USE ALSO FOR 380V. 50CY) 


THE THERMAL PROTECTORS CONNECTED TO THE TwO 
SMALL TERMINALS ARE FOR PILOT CIRCUIT ONLY; 
RESISTANCE OF THIS CIRCUIT IS __ ^  OHMS + 5%, 


WARNING 


WARRANTY IS VOID IF FUSES LARGER THAN (1) AMP MAX. 
ARE USED IN COMPRESSOR TERMINAL BOX. A BLOWN 
FUSE INDICATES EITHER ASHORT,GROUND OR PILOT 
CIRCUIT OVERLOAD, WHICH MUST BE FOUND AND 


STARTING MOTOR. 


Wiring Diagram No. 525 


34153 
RAMP FUSES CONTAC TOR J Г CONTACTORS 
WHEN RF QOD) ке 


ОАМР. FUSES MAG. COILS 
(WHEN REQ'D.) 


QL 
PROTECTION 


CONTROL 
! 


PROTECTION 
CONTROL 


250 


ш < 
24 
22 
EU 
94 
= > 
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COMPRESSOR HALF 
WINDING F.L.A. IS 1/2 
OF COMPRESSOR 


NAMEPLATE F.L.A. 


INTERNAL CONTROL 
THERMAL | | 250V. МАХ. | | CONTROL 


ΜΑΝ INTERNAL 250V MAX. 
E 955 モラ ビュ コリ THERMAL PROTECTORS уу 


z3£z 3” 
208/240 VOLT δ 3 
ACROSS THE LINE 208/240 VOLT ACROSS THE LINE 


START-USING TWO CONTACTORS 
(USE ALSO FOR 200V. 50CY.) (USE ALSO FOR 200V. SOCY) 


24VOLT OR IISVOLT CONTROL CIRCUIT MUST BE WIRED AS. SHOWN: 
— AMI алым. lr λαο d ARS Labb АЛЫМДЫ НВД А LA LM S SLOPE LR LO LU 


RELAY (C) 
TRANSFORMER CONTROL (24 ORIISVOLT) 


PRIMARY 
24 OR I5 VOLT 
ΗΕ SECONDARY 


REMOVE CONTROL SHOWN ОМ APPROPRIA IRING DIAGRAM 
ABOVE AND CONNECT LEADS FROM RELAY (C) TO POINTS А ΔΑ. 
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Wiring Diagram Мо. 525 
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COMPRESSOR TERMINAL BOX 
| PROTECTOR LIN 
ο. ГАР TRACER | E ЧИ 


—IDENTIEIEDI | 


TERMINAL 
BAN(S) ЖЛЕ ур! 


K WHEN 


POTENTIAL | REL / Ἀγ, 

Duo n | (WHEN RFO'D.) 
S TARTING η. 
CAPACITOR Гур Ф (179951975 
(WHEN REC'D) 


BLEED т ыу 


RE ЭТО 


COMPRESSOR WIRING DIAGRAM 
O52-0529- OO 


Wiring Diagram No. 529 


CIRCUIT 
250 vOLT 
MAX. 


(INTERNAL MOTOR) 
THERMOSTAT 


USITE 
CONNECTOR 
BLOCK 


PROTECTORS 
(EX TERNAL) 


TO CONTROLLER 


(LINE DUTY) 


THE MOTOR THERMOSTATS CONNECTED TO THE TWO SMALL TERMINALS ARE FOR CONTROL 
"CIRCUIT ONLY — RESISTANCE OF THIS CIRCUIT INCLUDING EXTERNAL PROTECTORS IS 
OHMS45% 


CONTROL VOLTAGE A.C. AMPERES MAXIMUM FUSE AMPS. 
24 ! 5 
по f 4 
220) $ 2 
380/440 STEPDOWN TRANSFORMER MUST BE USED 


052- 0553-00 


Wiring Diagram No. 553 
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PROTECTOR 


RUN 
WINDING 


WINDING 


IDENTIFIED 
TERMINAL 


| POTENTIAL RELA 
ferr. REQ' D) ТАС 
нуд 


[ ト BLEED 
Es. É 


DK 


STARTING CAPACITOR 


ОИ 052- 0573-00 


Wiring Diagram No. 573 
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PROTECTORS 
(TwO-LEG PROTECTION 
MANUAL RESET). 


INTERNAL TATAN 
THERMOSTATS に メン コー メデ ゴゴ 
TO OIL E P E T T eee 

CONTROL (L) 


Т! Е 
ТО CONTROL 
ΤΟ MOTOR ΤΗ TATS 


PROTECTOR WIRING ARRANGEMENT 
WHEN THREE-LEG PROTECTION IS EMPLOYED. 


440/480 VOLT 


ACROSS THE LINE 
(USE ALSO FOR 380 VOLT 50 сү.) 


WIRING ARRANGEMENT FOR ЖСАРАСІТҮ CONTROL 
VALVE (5) 。 FAN(S,DESUPERHEATING SOLENOID 

VALVE УНЕМ REQUIREDSLEADS ARE CONNECTED 
TO POWER TERMINALS OF DIFFERENT POLARITY 
AT LOAD SIDE OF CONTACTOR IN STARTER PANEL. 


FAN (5) DESUPERHEATING 


VALYE 
| 


ш. 
4 
< 
x 
9 
の 
ш 
α 
а. 
> 
о 
o 


PROTECTORS 


(TWO-LEG PROTECTION 
MANUAL RESET). 


2 


WINDING F.L.A. IS 1/, 
OF COMPRESSOR 
NAMEPLATE F.L.A. 


INTERNAL ーー ニー ニコ 
THERMOSTATS 472.4 o 


PROTECTOR WIRING ARRANGEMENT 
WHEN THREE-LEG PROTECTION IS EMPLOYED. 


208/240 VOLT 


PART WINDING START 
(USE ALSO FOR 200 vOLT 50 CY.) 


WHEN REQUIRED; "CAPACITY CONTROL VALVE (5), 
FAN(S) .DESUPERHEATING SOLENOID VALVE, 
HAVING VOLTAGE DIFFERENT THAN LINE 
VOLTAGE 5 CONNECT THRU A SUITABLE 
TRANSFORMER. 
CONNECT TO POWER 
ҒАМ (5) 。VALVE E TERMINALS OF DIFFERENT 
ETC. LEADS POLARITY AT LOAD SIDE 
OF CONTACTOR. 


"MAY BE FIELD CONNECTED TO SEPARATE VOLTAGE 


SOURCE. 


052-0580-00 


Wiring Diagram No. 580 
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eo 


—|-MAG. COIL 
ЕДІ 
ІІ 


CONTACTOR 一 


PROTECTORS — «[Φ1 PROTECTORS - 
(TwO-LEG PROTECTION (TWO-LEG PRCTECTION 
MANUAL RESET). MANUAL RESET). 


CONTROL 


WINDING F.L.A.IS 1/; 


COMPRESSOR HALF 
OF COMPRESSOR 
NAMPLATE F.L.A 


INTERNAL) , ——---4 


THERMOSTATS に 422-4292 INTERNAL 
% ои аа aaa ο τη THERMOSTATS 


CONTROL (1) FONT RC 
Thy ті? тїз Th 


TO CONTROL— 
TO MOTOR THERMOSTATS TO CONTROL] ТО MOTOR THERMOSTATS 


PROTECTOR WIRING ARRANGEMENT PROTECTOR WIRING ARRANGEMENT 


WHEN THREE-LEG PROTECTION IS EMPLOYED, ' WHEN THREE -LEG PROTECTION IS EMPLOYED. 


208/240 VOLT 208 / 240 VOLT ACROSS THE LINE 


ACROSS THE LINE 


(USE ALSO FOR 200 VOLT 50 Cy.) START- USING TWO CONTACTORS 


(USE ALSO FOR 200 VOLT 50 CY.) 


THE MOTOR THERMOSTATS CONNECTED TO THE TWO SMALL TERMINALS ARE FOR CONTROL 
CIRCUIT ONLY 5 RESISTANCE OF THIS CIRCUIT IS ДОЛИНУ ТЕ РИИ EM! E NE 
CONTROL VOLTAGE A.C.AMPERES MAX. FUSE AMPS.(TERM. BOX) 

24* 4.0 5 

110” 3.0 4 

220 1.5 2 

380/440 STEPDOwN TRANSFORMER MUST BE USED. 
AVAILABLE UPON SPECIAL REQUEST. 


WARNING 


A BLOWN FUSE OR TRIPPED PROTECTOR INDICATES EITHER А SHORT.GROUND,OR OVERLOAD. _ 
WHICH MUST BE FOUND AND CORRECTED BEFORE REPLACING FUSE OR STARTING MOTOR. 


Wiring Diagram No. 580 
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CONTROL CIRCUIT STEP 
Es FUSES. DOWN TRANSFORMER 


(WHEN REQ'D.) CONTACTOR 
Abo ALE. e LMT CONTACTOR 
MAG. COIL - 
Los. 123 


OIL PROTECTION 
cm " OIL PROTECTION 
1: CONTROL 2 


EV Slory | 
12 パル ーー —À 


| 
| 


INTERNAL ONTROL ` 
THERMAL D UH INTERNAL 


dd i THERMAL 
νο», Paes 3 PROTECTORS 


mew VOLT 5OCYCLES 


ACROSS THE LINE 
(DELTA CONNECTED) (STAR CONNECTED) 


Wiring Diagram No. 591 (Part 1) 
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24 VOLT OR 115 VOLT CONTROL CIRCUIT 
MUST BE WIRED AS SHOWN BELOW 


Aue Ú! 1 «οἰ5-7 / PRIMARY 
ォ ュ ャ ーー バッ SOURCE 


жаланы, 
; —Hn I 
1271 TIT! 
A 
CONTROL 
Г 2 
| 
RELAY (C) 
DE 0E OR 115 VOLT) 
d 
` { n QN TRY Ata り PP ROCER 
“ Ú H А о 


! 


| CONTRO CONTRO VE(S),FAN(S),DE R— 
| ή SOvorfs HEATINC SOLENOID VALVE WPEN REQ'D; 
PROTECTORS сағат LEADS ARE CONNECTED ТО POWER 
фе бй TORENT EN OUR 
220 VOLT SOCYCLES-STAR DELTA START A SUITABLE TRANSFORMER. 
(STAR CONNEC TED FOR STARTING & DELTA CONNECTED FOR RUNNING me τ λοι 
VALVE(S), TERMINALS OF DIFFERENT 
ETE, POLARITY Al LOAD SIDE 
LEADS_ OF CONTAC TOR. 


を MAY BE FIELD CONNECTED ТО 
SEPARATE VOLTAGE SOURCE. 


Wiring Diagram No. 591 (Part 2) 


CONTROL CIRCUIT STEP 24 VOLT OR 115 VOLT CONTROL CIR - 
DOWN TRANSFORMER | CUIT MUST BE WIRED AS SHOWN 
CONTACTOR -- BELOW. 

ο AN 

Е MAG. COIL - PRIMARY 

em Loo d LAUR SOURCE 

"= g. TRANSFORME 

Ἢ] 24 OR ΙΙ5νοιτ] 


SECONDARY 


OIL PROTECTION 
GONTROL 


CONTROL 


RELAY (C) 
(24 OR 115 VOLT) 


A A 
230 vOLTS 


REMOVE CONTROL SHOWN ON APPROPRIATE 
WIRING DIAGRAM SHOWN AT LEFT AND 
CONNECT LEADS FROM RELAY (С) TO 
POINTS ASA. 


FAN (5) 


лы 

d 9) prc — 
ter | | 
WIRING ARRANGEMENT FOR "CAPACITY CON- 
TROL VALVE (S), FAN(S).DESUPERHE ATING 
SOLENOID VALVE WHEN REQ’D.; LEADS ARE 
CONNECTED TO POWER TERMINALS OF 
DIFFERENT POLARITY AT LOAD SIDE OF 
CONTACTOR OR THRU A SUITABLE TRANS- 
FORMER. 


SOLENOID VALVE (S) 


TRANSFORMER 

FAN(S).VALVES 3|| CONNECT TC POWER 

"LEADS. 3||* TERMINALS OF DIF - 

ETC. LEADS: Е FERENT POLARITY 
AT LOAD SIDE OF 

CONTACTOR. 


*MAY BE FIELD CONNECTED TO SEP- 
ARATE VOLTAGE SOURCE 


| 
| 
T — 
FUSES 
1 АМР. MAX. 


INTERNAL -. |! CONTROL 

THERMAL | | 250 νοιτς 
„НОМЕ O VD ο ασ 

PROTECTORS ciu 


| ACROSS THE LINE 
| (DELTA CONNECTED) 


Wiring Diagram No. 594 (Part 1) 
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CONTROL CIRCUIT STEP 
DOWN TRANSFORMER 
0 L2 ο CONTACTORS 7 
А 


CONTACTS 
u TN 


(7 MAG.COILS 
/ AUX. 


N 
OIL PROTECTION 
CONTROL 


· CONTROL RELAY | Ares 


MAT INTERNAL 1 CONTROL 
THERMAL || 250 VOLTS 
PROTECTORS educ ἃ 34 
380 VOLT 50 CYCLE STAR-DELTA START 
(STAR CONNECTED FOR STARTING & DELTA CONNECTED FOR RUNNING) 


Wiring Diagram No. 594 (Part 2) 


PROTECTOR 
(INTERNAL) ` TERMINAL BOX 


CONNECTOR BLOCK 
can aN 


/ TO CONTROLLER 
RAINE: DUTT) i 15 


WHEN neob CONNECT TO ANY 
| TWO TERMINALS ON CONNECTOR 
E BLOCK, 


COMPRESSOR WIRING DIAGRAM 
052-0607- 00 


Wiring Diagram No. 607 


и 


FIELD CONNECTION 
TO 11,42 4813. 


SAMP. FUSES 


(WHEN ΕΞΩ) Ο.) 


CONTACTORS 
ІС DELAY TIMER 


WINDING F.L.A. IS 1/2 
CONTROL 
CIRCUIT 


COMPRESSOR HALF 
OF COMPRESSOR 
NAMEPLATE F.L.A 


MODULF 
POwER 


CONT ROL 
CIRCUIT 


SENSOR 


SENSOR 
visti COMMON 


208/240 VOLT 
PART WINDING START 


WARNING -TO AVOID DAMAGE 
USE OHMMETER ONLY (3 VOLT MAX.) 
TO CHECK SENSOR RESISTANCE. DO 
NOT SHORT ACROSS THE TERMINALS. 
RESISTANCE ACROSS EACH MOTOR 
SENSOR SHOULD BE APPROXIMATELY 
75 OHMS (COLD) TO 125 OHMS (HOT) 
WITH SENSORS DISCONNECTED 
FROM MODULE. 


Solid State Wiring Diagram 2608 
290 V. Robertshaw Control Circuit 


OTHER THAN THOSE APPROVED BY 


CONTROL CIRCUIT STEP 
DOWN TRANSFORMER 


FIELD CONNECTION 
TO Lite & Ld: 
MAG. COIL 
| CONTACTOR 


L3 
IL 〇 


En 


CONTROL 
CIRCUIT 


MODULE 
POWER 


GRFEN 
TRACER 
N 


CONTROL 
CIRCUIT 


SOLID STATE 
MODULE 


440/480 VOLT 
ACROSS THE LINE 


WARNING 


wARRANTY IS VOIDED IF MODULE OR 
FUSES IN COMPRESSOR TERMINAL BOX 


COPELAND ARE USED. 
A BLOWN FUSE OR TRIPPED MODULE 


INDICATES EITHER A SHORT, GROUND 
OR OVERLOAD WHICH MUST BE 
FOUND AND CORRECTED BEFORE 
REPLACING FUSE OR STARTING MOTOR, 


FIELD CONNECTION FIELD CONNECTION 
TO LuL2 Y 13. TO 2 S d us. の の ος 


SAMP. FUSES : CONTAC TOR H MAG. COILS = 


(WHEN REO'D) ΟὋ SAMP. FUSES 
io; Ше MAG. COIL Κ᾿ REQ D. 


OIL LT e? d. 
σε TION | 
CCNTROL 

“IS 4 


CONTROL 


OIL 
PROTECTION 
CONTROL 


ハン 
1] To 
230 


P Ë 
ы | 


Вам те 


А 


BROWN 


CONTROL 
CIRCUIT 


CONTROL 
CIRCUIT 


OF COMPRESSOR 
NAMEPLATE F.L.A. 


COMPRESSOR HALF 
WINDING F. L.A. 151/2 


MODULE 
POWER 

MODULE 

POWER 


| ig тем 
“ІНІН n GREEN. 
αι Wasin 
© 


ORANGE 


CONTROL 
CIRCUIT 


BLACK < 


SENSORS 


L. 


208/240 VOLT ACROSS THE LINE 
RESTRICTION: FOR USE ON MODELS 208 /24Q VOLT ACROSS ΤΗΕ LINE 


REQ- 2GA. WIRE OR SMALLER START- USING. TWO CONTACTORS 


24VOLT CONTROL CIRCUIT MUST BE WIRED AS SHOWN: 
KETENE E ο. EO X. 


LAY (C) 
TRANSFORMER CONTROL (24 VOLT) 


— A 
P СО 
EE £a VOUT e 230 VOLTS 
SECONDARY = қ 


REMOVE CONTROL SHOWN ОМ APPROPRIATE WIRING DIAGRAM 
ABOVE AND CONNECT LEADS FROM RELAY (С) TO POINTS A&A. 
ШОТУУ УУ ГТ νο πο EE EC E αιώνιο ο. ιο δια e να Cd ДЫ, 


052- 0608-00 - ぅ 3 


# Solid State Wiring Diagram #608 
220 V. Robertshaw Control Circuit 


| 


FIELD CONNECTION 
TO LIL2 &13, 


CONTROLCIRCUIT STEP 
DOwN TRANS M 


a3 


OIL 

PROTECTION . 

CONTROL * 
Сс 


m 


CONTROL & 


a 
① 


WINDING F.L.A 151/2 
NAMEPLATE F.L.A. 
а) 


COMPRESSOR HALF 
OF COMPRESSOR 


GREEN | 
TRACER | 


GED ' 
“J 


ροή 
' — 


CONTROL 
CIRCUIT 


SENSOF 
COMMON 


208/240 VOLT 
PART WINDING START 


WARNING —TO AVOID DAMAGE 
USE OHMMETER ONLY (3 VOLT MAX.) 
TO CHECK SENSOR RESISTANCE. DO 
NOT SHORT ACROSS THE TERMINALS. 
RESISTANCE ACROSS EACH MOTOR 
SENSOR SHOULD BE APPROXIMATELY 
75 OHMS (COLD) TO 125 OHMS (HOT) 
WITH SENSORS DISCONNECTED 
FROM MODULE. 


Solid State Wiring Diagram #610 
120 V. Robertshaw Control Circuit 
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CONTROL CIRCUIT STEP 
DOWN TRANSFORMER ` 


FIELD CONNECTION 
TO Ule RD 


ЖЕСЕТЗА 
ーー , 
МАС. COIL 
| | CONTACTOR 
OIL Y 


| 
PROTECTION 
CONTROL 


CONTROL 
CIRCUIT 


MODULE 
POwER 


2 ーー ーー 
ol YE, (P) SREEN 


ш! TRACER 
SENSORS  OPANGE-A 
SOLID STATE 


| 


440/480 VOLT 
ACROSS THE LINE 


WARNING 


WARRANTY IS VOIDED IF MODULE OR 
FUSES IN COMPRESSOR TERMINAL BOX 
OTHER THAN THOSE APPROVED BY 
COPELAND ARE USED. 


A BLOWN FUSE OR TRIPPED MODULE 
INDICATES EITHER A SHORT: GROUND 
OR OVERLOAD WHICH MUST BE 
FOUND AND CORRECTED BEFORE 
REPLACING FUSE OR STARTING MOTOR. 


FIELD CONNECTION FIELD CONNECTION 
TO ΕΕ SES TO κ & L >, 


ONTROL CIRCUIT STEP CONTACTOR CONTROL Ит ТЕБ 
DOWN TRANSFORMER ‚МАС. СОЦ 


CONTACTORS 
MAG.COILS 


Ку 
Y 


BRN. TR. елд | 


OIL 
PROTECTION 


=! 


CONTROL 
CIRCUIT 


ш 

W 
Du 
oz 
oo 
Σα 


T ORANGE/ 
ҚА BLK.TR. | 2 

xL dd に > 
SENSORS 


SOLID STATE 


CIRCUIT 


еш „09. 


SENSORS М 


BROwN— 
BLACK 


| 


208/240 VOLT ACROSS THE LINE 
RESTRICTION: FOR GSE ON MODELS 208 /240 VOLT ACROSS THE LINE 


REQ. 2 5A. WIRE OR SMALLER START—USING TWO CONTACTORS 


24VOLT CONTROL CIRCUIT MUST BE WIRED AS SHOWN: 


RELAY (C) 
TRANSFORMER CONTROL (24 VOLT) 


A 
PRIMARY 
SOURCE 24 VOLT 120 VOLTS 


SECONDARY А 


REMOVE CONTROL SHOWN ОМ APPROPRIATE WIRING DIAGRAM 
ABOVE AND CONNECT LEADS FROM RELAY (C) TO POINTS A&A. 


052-0610- 00-3 


Solid State Wiring Diagram #610 | 
120 V. Robertshaw Control Circuit 


SELD CONNECTION FIELD CONNECTION 

NUR 

| _ SONTACTOR PANEL Otrie tis ONTACTOR PANEL 
| IAG TES NEL --ΞςΞ-ΓΞ--ΞΞ 


= а 


| : CONTACTORS — 
- WAG COIL оту CONTACTORS 
CONTROL CIRCUIT eat ty D MAG. COILS -- 


| STEP DOWN pan CONTACTOR — | { = 
TRANSFORMER ; ' TRANSFORMER ' 
©! | ΄ : \ н 


T 
PROTECTION PROTECTION 
CONTROL 

р> 22425-2 70 


[COMPRESSOR HALF | 
[WINDING F L A. IS м2 | 
(OF COMPRESSOR H 
NAMEPLATE F L A. 


TERMINAL BOX ` 
IDENTIFIED LEAD 
PLACK- 


ORANGE / 
Βικ TR 


IDENTIFIED 


POWFR SUPPLY ! өсме% SUPPLY ! 
208 240. АС - ү үү 


208 240vAC CIRCUIT 
s T 5 
52 
м" 2 re 5 b ^ 2 


1 
52 
5 
SENSORS SENSORS SENSOR 


> 
΄ 


BLACK 


COMMON 
ACROSS THE LINE TWO CONTACTOR - PART WINDING START 


Wiring Diagram No. 612 
| 
| 
| 


| 101 


| 
n / 


LD CONNECTION FIELD CONNECTION 


2 813. TO 11124153. 
. CONTACTOR PANEL _ ШОТУУ" . . CONTACTOR РАМЕ 2... | 
| | CONTROL CONTACTORS — | 
r MAG. COIL стае. o の 2 ΜΑΟ COLLE —3 ^7 0 7 | 
'ROL CIRCUIT А : MAG COILS / | 
」 m І STEP DOWN | に ーー aa. 
ит WN UN Y, CONTACTOR っ TRANSFORMER | LL "Т / à 
IANSFORMER — / TRANSFORMER δε ͵ 
j тив | | AI и иш nr 
E nen mE Bie ED [eb ib um 
PROTECTION TECTION 3 
Е CONTROL ШЕН e Ф 
il ' 
18 | 
tran US A WWE INDRA 
CONTROL š КЕЎ UIAA δι туды ums dorum πι 
το T- Ет 
BROwN 2 | 
тағды 7 | 
ΠΛ MA W. A ΠΗ ) 
iQ? (25 @| | (er [e tA ad š 
COMPRESSOR HALF r - - 36 ぼう の < |! 
WINDING FL A. IS 1⁄2 í ETA a || | 
| оғ COMPRESSOR мра kaga РО に | 
| [|INAMEPLATE F L.A. OH еме | p. 
οἱ j y y uif ‚ш, CX] ! 
m ! | e; Н Su р 
BE ----Ξ x a ーーー ИА 
ο υπ 9 と っ AM t 
EA ETT NIST < 
ғ δι” 1 | | I 
z Togo | | 
& | | 
Q 
p | 
| 
' 
| | 
i "I 
ACROSS THE LINE TwO CONTACTOR - PART WINDING START | 
( 


Wiring Diagram No. 613 


Py 


CONTACTO 
MAG. COI 


1102812 に た し の た | 
7081 NOD 3 nao 


CONTACTOR PANEL 


| ОЕ {| 
440/480 VOLT 


ORAN 
ACROSS THE LINE 


D CONNECTION 


= Yon 
XO8 WH3i1 OV31031311N39I> 


TRANSFORMER 
PROTECTION 


TO LI,L2 413. 
ONTROL CIRCUIT 


STEP- DOWN 
οι. 


FI 
C 


πες, 
л 
α 
° 


CONTACT 


1119819 ызмоа 
πο8ινο» ヨ 1nQO い 


CONTACTOR PANEL 


208/240 VOLT 
PART WINDING START 


TIO 


CONTROL 


Qv31 
VH HOSS3HdMWO2 IGRT 


XO8 1VNINd ヨ 」 


FIELD CONNECTION 
ΤΟ LlyL2 &L3. 
SAMP FUSES 

(WHEN REO'D ) 


Wiring Diagram No. 616 
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N 


CONNECTI 


FI 


CONNECTION 


FIE 


z | 

3 I 

° 

α 
= 


° 


ш 
= 'Z x 
I 
ul ИЕЛЕ H3MOd 25 
= 71OB1NOD ヨ 10QO い E 
& шқ; 
エマ 
α к 
О の 
о 
O ФО 
& < EO 
< は 2S от 
G < 
% mo 
| oz 
> 
9 we 
ης z WE 
“б wid ο 100 < 
о — (O 
ш = NW 
J cl ° 
= alz ч 
ЕН ヨレ XOG 1VNIWH3l 
ΕΞ = Ola. = 


< 


¥3MOd 
3 1nQO い 


1102812 
lO81NOD 


CONTACTOR P 


ао 


208/240 VOLT ACROSS THE LINE 


АМР FUSES 


TO (112415. 


(WHEN 


Diagram No. 616 


iring 


W 


FIELD CONNECTION 


FIELD CONNECTION 


-ᾱ 
ul'a 
=+ 
ЧУР 
mn: 
z 
Р|8 
< 
テー 
=, 
O 
ο! 
| 
© 
ο 
«ὁ 
N 
= 
2 
O 
= ы 
| - 
НЕЕ. . 
w É 
z 
41-5 
D iw 
a 
О 
к 
« 
トー 
< 
O 
= 
| 
© 
ET 
«6 
N 
ad 
= 
O 
= 


Jl x 


440/480 VOLT 
ACROSS THE LINE 


` 


ONTROL CIRCUIT 
ТЕР DOWN 

TRANSFORMER 
CONTROL 


ORS x 


-DELAY TIME R 
/ 


18 


208/240 VOLT 
PART WINDING START 


CONTROL 


Wiring Diagram No. 618 
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| EELO CONNECTION FIELD CONNEC TION 
TO ULL2&L3. CONTACTOR PANEL Ё Т0 し いし 2 & し 3. _ CONTACTOR PANEL . 


бете 


CONTROL 
CIRC UIT 
CONTROL 
CIRCUIT 


MODULE 
POWER 
M ODULE 
POWER 


Ne: IFIEO LEAD TERM. 
= 2 


SENSORS 


"a ID STATE 
MODUL 


TERMINAL BOX 


W 


208/240 VOLT ACROSS THE LINE 208/240 VOLT ACROSS THE LINE 
START—USING TWO CONTACTORS 


Wiring Diagram No. 618 | 


FIELO CONNECTION FIELD CONNECTION 


FOLL? acs TO L',L2 413. CONTACTOR PANEL 


CONTACTOR PANEL = RR με ος tux RIEN PRIM 
| CONTAC TORS | 
т MAG СО! 2 eer 

SAMP FUSES MAG соц SAMP FUSES MAG. СО! 
WHEN REO С CONTAC TOR 一 (WHEN REGO, ' 
; I 
ЁЗ u^ | I2: x 
' 


| 
тес том 


CONTROL 


BROWN 


O 


COMPRESSOR HALF 


WINDING FLA 15 1/2 
OF COMPRESSOR 
NAMEPLATE F.L.A. 


CONTROL 


TERMINAL BOX 
IDENTIFIED LEAD 
CIRCUIT 


ORANGE / 
BLK TR 


IDENTIFIED 


* - $- 
ENSOR 

10 STAT 
OD 


[POWER SUPPLY ' POWER SUPPLY 
|906 оуас  . i| Сеит 208/240 VA C 


て 
м“ ? м ? 
' SENSOR SENSOR 


SENSORS 
COMMON COMMON 


TERMINAL BOX 


ACROSS THE LINE TWO CONTACTOR — PART WINDING START 


Wiring Diagram No. 622 
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COMPRESSOR 
. TE PMINAL 
BOX 


y i 
SENSORS (INTERNAL) 


| 
| 
| WARNING -TO AVOID DAMAGE Ñ 
USE OHMMETER ONLY (6 VOLT 

MAX.) TO CHECK THE SENSOR 
RESISTANCE. DO NOT SHORT ACROSS | 
_ THE TERMINALS, RESISTANCE ACROSS | 

EACH MOTOR SENSOR SHOULD BE ' 
APPROXIMATELY 500 OHMS το 


| 2400 OHMS WITH A MOTOR 
| TEMPERATURE BELOW 1409Ғ, | [> BROWN 


7; κ... 

| ) CONNECTION. ON CRANKCASE HEATER MUST BE 
0 CEP АТЫНА ГЫ CONNECTED TO SEPARATE VOLTAGE 
U ee 


ү — ; SOURCE. г 
— FAN(S)(WHEN вса D.) TO TERMINAL BOX TO TERMINAL BOX 
i FIELD CONNECTIONS ІШІН 
AT (11215 


NN 
IT 


l 
r 


FIELD CONNECTIONS | | |1111 
TRANSFORMER AT LIL2 L3. 


3 
1 HT 
Д 

III 

3] 

ің 


„= 

Rect τον ーー 

| -CONTACTOR CONTACTOR 
208/240 VOLT LINE WITH LINE 208/240 VOLT LINE WITH LOW 
~~ VOLTAGE CONTROL πες AT 


TEXAS INSTRUMENTS SOLID STATE PROTECTION WITH 240 VOLT MODULE 


052-0632-00 


Wiring Diagram No. 632 


μαι Anf 
SENSORS (INTERNAL) 


WARN!NG - TO AVOID DAMAGE 
USE OHMMETER ONLY (6 VOLT 
МАХ, TO CHECK THE SENSOR 
RESISTANCE, DO NOT SHORT ACROSS | 
THE TERMINALS. RESISTANCE ACROSS 
EACH MOTOR SENSOR SHOULD BE | 
APPROXIMATELY 75 OHMS (COLD) 
ΤΟ 125 OHMS(HOT) WITH SENSORS 
DISCONNECTED FROM MODULE, 


е-е ph 
) CONNECTION ON 
p CONNECTOR BLOCK 


TO TERMINAL BOX 


EELO CONNECTIONS 144]441 
AT L3 ШІ 
ΠΠ 

Ë IT 
δὶ 


CONTACTOR 


2087240 VOLT LINE WITH LINE 
VOLTAGE CONTROL 


208/240 VOLT LANE WITH LOW 
VOLTAGE N L 


ROBERT SHAW SOLID-STATE PROTECTION WITH 240 VOLT MODULE 


COMPRESSOR 
TERMINAL 


CONNECTOR 


CRANKCASE HEATER MUST BE 
CONNECTED TO SEPARATE VOLTAGE 
SOURCE. 

TỌ TERMINAL BOX 
FIELD CONNECTIONS | | ІШІ 


TRANSFORMER АТ 112139 


pty, 


CONTACTOR 


052-0633-00 


Wiring Diagram No. 633 
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FIELD CONNECTION 
TO 1!,42413. 


CONTACTOR PANEL 
CONTROL 


CONTACTORS | 
MAG. COILS 一 


CONTACTOR ' @ STEP DOWN | 
TRANSFORMER 


οιι 4 | QU. 
PROTECTION H 4 PROTECTION 
CONTROL ! ! CONTROL 


| x. 


i 230 
| 42 t 
53 


CONTROL 


i 


Qu Oe Q 
O Ko! о; 


CONTROL 
CIRCUIT 
S 
CiRCuiT 


NAMEPLATE F.L A. 


TERMINAL BOX 
IOENTIFIED LEAD 


ORANGE / 
Βικ TR. 


‘SENSORS OP ANGE 
SOLIO STATE SOLID STATE 
MODULE MODULE 


де 
CONTROL 


ACROSS THE LINE TWO CONTACTOR - PART WINDING START 


Wiring Diagram No. 635 


FIELO CONNECTION FIELO CONNECTION 
TO し UL2 まし 3. (1,12413. 
_ CONTACTOR PANEL Иии: で 


MAG. COIL | 
CONTROL CIRCUIT ' 
STEP DOWN ' CONTAC TOR 
TRANSFORMER 


' Ә-4 
£^ %5 
5 gee 
z = чо | [UWAMEPLATE F.L.A. 
gio 
Ae 4. 
«|* うら 
z|- HT š 
dr 9° ° ñ 
Е ips O M l 


š 
SOLID STATE > SOLID STATE 
MOOULE MOOULE 
| ~ 
AE 7 
ACROSS THE LINE TWO CONTACTOR - PART WINDING START 
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| WRING ARRANGEMENT FOR *CAPACITY 
| CONTROL VALVES) CUNT ADING VALVE), WHITE WITH BLACK 
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Wiring Diagram No. 1063 
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WHITE WITH BLACK 
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Wiring Diagram No. 1064 
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CAN CONNECTION Оһ 
= TFRMINAL BOARD 


* DENOTES 
'OENTIFIEO 
TERMINAL 


POTENTIAL. RELAY 

IF THREE TERMINAL RELAY 
REPLACES А FIVE TERMINAL 
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Wiring Diagram Νο. 1501 
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Wiring Diagram No. 1502 
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2 TERMINAL PROTECTOR-SINGLE POLE LINE CONTROL 
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RCTEC TOR 


REMOVE JUMPER 
FROM RELAY S TO F 
TERMINAL BOARD 
'$' WHEN START 
CAPACATOR USED 


reu ow 11 
RED nd 


BLUE 


--7|DENTIFIEO 
TERMINAL 


a ` $ 
START CAP ο U7— RUN CAP 


WIRING ABBANGEHE IT 


WHEN CAPACITOR OR 
CAPACITORS НЕСІ. 


498-1504 


Wiring Diagram Мо. 1504 
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LINE DUTY) 
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Wiring Diagram No. 1521 
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Wiring Diagram Мо. 1522 
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ELECTRICAL TROUBLE SHOOTING 


(A) If The Compressor Will Not Run 


If a motor compressor fails to start and run properly, 


it is important that the compressor be tested to determine 
its condition. It is possible that external electrical 
components may be defective, the protector may be 
open, a safety device may be tripped, or other conditions 
may be preventing compressor operation. If the motor 
compressor is not the source of the malfunction, replacing 
the compressor will only result in the unnecessary 
expenditure of time and money, while the basic problem 
remains. 

。 1..If there is no voltage at the compressor terminals, 
follow the wiring diagram and check back from the 
compressor to the power supply to find where the circuit 
is interrupted. 

Check the controls to see if the contact points are 
closed (low pressure control, high pressure control, 
thermostat, oil pressure safety control, etc.). If a 
contactor is used check to see if the contacts are closed. 
Check for a blown fuse, open disconnect switch, or loose 
connection. 

2. If power is available at the compressor terminals, 
_ and the compressor does not run, check the voltage at 
the compressor terminals while attempting to start the 
compressor. | 

If the voltage at the compressor terminals is below 
90% of the nameplate voltage, it is possible the motor 
may not develop sufficient torque to start. Check to 
determine if wire sizes are adequate, electrical 
connections are loose, the circuit is overloaded, or if the 
power supply is adequate. 

3. On units with single phase PSC motors, the suction 
and discharge pressures must be equalized before 
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starting because of the low starting torque of the motor. ` 


Any change in the refrigerant metering device, the 
addition of a drier, or other changes in the system 
components may delay pressure equalization and create 
Starting difficulties. If PSC motor starting problems are 
being encountered, the addition of a capacitor start kit 
is recommended. 

4. On single phase compressors, a defective capacitor 
or relay may prevent the compressor starting. If the 
compressor attempts to start, but is unable to do so, or 
if there is a humming sound, check the relay to see if 
the relay contacts are damaged or fused. The relay 
points should be closed during the initial starting cycle, 
but should open as the compressor comes up to speed. 

Remove the wires from the starting relay and 
capacitors. Use a high voltage ohmmeter to check for 
continuity through the relay coil. Replace the relay if 
there is no continuity. Use an ohmmeter to check across 
the relay contacts. Potential relay contacts are normally 
closed when the relay is not energized, current relay 
contacts are normally open. If either gives an incorrect 
reading, replace the relay. 

Any capacitor found to be bulging, leaking, or damaged 
should be replaced. 

Make sure capacitors are discharged before checking. 
Check for continuity between each capacitor terminal 
and the case. Continuity indicates a short, and the 
capacitor should be replaced. 

Substitute “a known to be good" start capacitor if 
available. If compressor then starts and runs properly, 
replace the original start capacitor. On PSC motors, 
substitute “a known to be good" run capacitor if 
available. If compressor then starts and runs properly, 
replace the original run capacitor. 

If a capacitor tester is not available, an ohmmeter 


. may be used to check run and start capacitors for shorts 
or open circuits. Use an ohmmeter set to its highest 
resistance scale, and connect prods to capacitor 
terminals. 

(a) With a good capacitor, the indicator should first 
move to zero, and then gradually increase to infinity. 

(b) If there is no movement of the ohmmeter indicator, 
an open circuit is indicated. 

(c) If the ohmmeter indicator moves to zero, and 
remains there or on a low resistance reading, a short 
circuit is indicated. 

Defective capacitors should be replaced. 

5. If the correct voltage is available at the compressor 
terminals, and no current is drawn, remove all wires 
from the terminals and check for continuity through the 
motor windings. On single phase motor compressors, 
check for continuity from terminals C to R, and C to S. 
On three phase compressors, check for continuity 
between the terminals for connections to phases 1 and 2, 
2 and 3, and 1 and 3. On compressors with line break 
inherent protectors, an open overload protector can cause 
a lack of continuity. If the compressor is warm, wait 
one hour for compressor to cool and recheck. If continuity 
cannot be established through all motor windings, the 
compressor should be replaced. 

Check the motor for ground by means of a continuity 
check between the common terminal and the compressor 
shell. If there is a ground, replace the compressor. 

6. If the compressor has an external protector, check 
for continuity through the protector or protectors. 

All external and internal inherent protectors on 
Copelametic compressors can be replaced in the field. 
On larger compressors with thermostats, thermotectors, 
or solid state sensors in the motor windings (D, H, S 
protection), the internal protective devices cannot be 
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replaced and the stator or compressor must be changed 
if the internal protectors are defective or damaged. 


(B) If The Compressor Starts But Trips Repeatedly 
On The Overload Protector 


1. Check the compressor suction and discharge 
pressures while the compressor is operating. Be sure 
the pressures are within the limitations of the 
compressor. If pressures are excessive, it may be 
necessary to clean the condenser, purge air from the 
system, add a crankcase pressure regulating valve, 
modify the system control, or take such other action as 
may be necessary to avoid excessive pressures. 

An excessively low suction pressure may indicate a 
loss of charge, and a suction cooled motor compressor 
may not be getting enough refrigerant vapor across the 
motor for proper cooling. 

On units with no service gauge ports where pressures 
can be checked, check condenser to be sure it is clean 
and fan is running. Excessive temperatures on suction 
and discharge line may also indicate abnormal operating 
conditions. 

2. Check the line voltage at the motor terminals while 
the compressor is operating. The voltage should be within 
10% of the nameplate voltage rating. If outside those 
limits, the voltage supply must be brought within the 
proper range, or a motor compressor with different 
electrical characteristics must be used. 

3. Check the amperage drawn while the compressor is 
operating. Under normal operating conditions, the 
amperage drawn will seldom exceed 100% of the 
nameplate amperage and should never exceed 120% of 
the nameplate amperage. High amperage can be caused 
by low voltage, high head pressure, high suction 
pressure,low oil level, compressor mechanical damage, 


defective running capacitors, or a defective starting 
relay. ; 

On three phase compressors, check amperage in each 
line. One or two high amperage legs on a three phase 
motor indicates an unbalanced voltage supply, or a 
winding imbalance. If all three legs are not drawing 
approximately equal amperage, temporarily switch the 
leads to the motor to determine if the high leg stays 
with the line or stays with the terminal. If the high 
атрегаре reading stays with the line, the problem is in 
the line voltage supply. If the high amperage reading 
stays with the terminal, the problem is in the motor. 

If the amperage is sufficiently unbalanced to cause a 
protector trip, and the voltage supply is unbalanced, 
check with the power company to see if the condition 
can be corrected. If the voltage supply is balanced, 
indicating a defective motor phase, the compressor 
should be replaced. 

4. Check for a defective running capacitor or starting 
relay in the same manner described in the previous 
section. 

5. Check the wiring against the wiring diagram in the 
terminal box. On dual voltage motors, check the location 
of the terminal jumper bars to be sure phases are 
properly connected. 

6. Overheating of the cylinders and head can be caused 
by a leaking valve plate. To check, close the suction 
service valve and pump the compressor into a vacuum. 
Stop the compressor and crack the suction valve to allow 
the pressure on the suction gauge to build up to 0 psig. 
Again close the valve. If the pressure on the gauge 
continues to increase steadily, the valve plate is leaking. 
Remove the head and check the valve plate, replace if 
necessary. 

7. If all operating conditions are normal, the voltage 
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supply at the compressor terminals balanced and within 
limits, the compressor crankcase temperature within 
normal limits, and the amperage drawn within the 
specified range, the motor protector may be defective, 
and should be replaced. 

If the operating conditions are normal and the 
compressor is running excessively hot for no observable 
reason, or if the amperage drawn is above the normal 
range and sufficient to repeatedly trip the protector, the 
compressor has internal damage and should be replaced. 


(C) If The Compressor Runs But Will Not Refrigerate 


1. Check the refrigerant charge, and the operating 
pressures. Any abnormal operating conditions must be 
corrected. 

2. If the suction pressure is high, and the evaporator 
and condenser are functioning normally, check the 
compressor amperage draw. An amperage draw near 
or above the nameplate rating indicates normal 
compressor operation, and it is possible the compressor 
or unit may have damaged valves or does not have 
sufficient capacity for the application. 

An amperage draw considerably below the nameplate 
rating may indicate a broken suction reed or broken 
connecting rod in the compressor. Check the pistons and 
valve plate on an accessible compressor. If no other 
reason for lack of capacity can be found, replace a 
welded compressor. 
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